ABSTRACT. This paper gives a steady linear theory of the combined effect of the free and forced convection in rotating hydromagnetic viscous fluid flows in a porous channel under the action of a uniform magnetic field. The flow is governed by the Grashof number G, the Hartmann number H, the Ekman number E, and the suction Reynolds number S. The solutions for the velocity field, temperature distribution, magnetic field, mass rate of flow and the shear stresses on the channel boundaries are obtained using a perturbation method with the small parameter S. The nature of the associated boundary layers is investigated for various values of the governing flow parameters. The velocity, the temperature, and the shear stresses are discussed numerically by drawing profiles with reference to the variations in the flow parameters.
of the hydrodynamic thermal convection due to its numerous applications in geophysics and astrophysics. Several authors including Gupta [I], Jana [2] , Nanda and Mohanty [3] , Mishra and Mudali [4] , Mohan [5] , Soundalgekar [6] , Yen [7] , and Gill and Casal [8] , have investigated the effects of the free and/or forced convection on hydromagnetic fluid flows confined to non-porous boundaries under various geometrical configurations. Some of these authors have also considered the effects of wall conductance on the heat transfer aspect of hydromagnetic channel flows. It has been shown that the wall conductance exerts a destabilizing influence on the flow whereas the magnetic field stabilizes the flow.
In spite of these studies, relatively less attention has been given to the simultaneous effects of the free and forced convection on the hydromagnetic rotating viscous flows confined to porous boundaries. Such work seems to be important and useful partly for gaining basic understanding of such flows, and partly for possible applications to geophysical and astrophysical problems. The present paper deals with a steady linear theory of the combined effect of the free and forced convection in rotating hydromagnetic viscous fluid flows in a porous channel under the action of a uniform magnetic field. The solutions for the velocity field, temperature distribution, magnetic field, mass rate of the flow and the shear stresses on the channel boundaries are investigated using a perturbation method with the small suction Reynolds number S. The structure of the associated boundary layers is examined for various values of the governing flow parameters. The velocity, the temperature, and the shear stresses are discussed numerically by drawing profiles with reference to the variations in the flow parameters.
MATHEMATICAL FORMULATION OF THE PROBLEM.
We consider an incompressible electrically conducting viscous steady fluid flows in a channel bounded by two porous non-conducting parallel plates at z + L. 
